Psilocybe semtlanceata contains hallucinogenic indole alkaloids and has been used as a narcotic drug in Norway. The content of psilocybin, the major constituent in Norwegian P. semtlanceata, has been investigated as well as its habitats and its distribution throughout the country. The mushroom is growing on grassy sites in most parts of Norway from the middle of August to the middle of October. The psilocybin content in dried mushrooms varied considerably, from 0.17 to 1.96 %. The highest concentrations in percent was found among the smaller mushrooms whereas the content in mg was highest in larger mushrooms.
Introduction

Ingestion
of Psilocybe semilanceata (FR. ex SKR.) KLM~lER as a hallucinogenic drug has been rather popular among groups of young people in Norway. Until 1977 the narcotic properties of this fungus was unknown to the Norwegian public. However, the fungus itself was known from popular handbooks dealing with edible and poisonous mushrooms [1] , but only as a tiny, un edible species very like other small mushrooms growing on grassy sites. In the autumn 1977 came the first report of people ingesting P. semtlanceata (from Sandnes in Rogaland county, SW Norway), and since then the use of it as a narcotic drug has increased. Some people have been hospitalized after eating P. semilanceata [2, 3] . The knowledge of this narcotic mushroom and the use of it, has been spread over the whole country by means of daily newspapers, coloured weekly magazines, and underground literature. The use of P. semilanceata is also known from other European countries e.g. Denmark, Great Britain and The Netherlands.
The hallucinogenic substance psilocybin is previously reported from Norwegian specimens of P. semtlanceata [4,
]. In these reports the identification of psilocybin was based on thin-layer chromatography.
Because of the increasing use of P. semtlanceata as a hallucinogenic drug it was necessary to study more carefully the content of psilocybin in Norwegian species and the habitats and the distribution of the mushroom throughout the country. A liquid chromatographic method was worked out for the psilocybin assay [6] and the results from the investigation of the psilocybin content in Norwegian P. semilanceata is reported in this paper.
Material and Methods
DIStribution of P. semilanceata in Nortcay
The map in figure 1 is based on a map of the distribution of P. sernilanceata in Norway [5] , but some later finds are included. In addition the places where misuse is reponed are ploned on the map. 
Analysis of the psilocybin content
The air dried mushrooms were analyzed for the content of psilocybin by means of a liquid chromatographic procedure (6] . Open circles: Literature records with no present material.
Asterisk: places where ingestion of the mushroom as a narcotic drug is reponed. Results and Discussion Figure 1 shows the recorded distribution of P. semilanceata in Norway. It is found north to Troms county, but unofficial reports are from Finnmark county. It occurs in all parts of Norway, but is probably most common along the coast. In the inland areas mushrooms are found scattered on the localities, while in the coastal sites they usually are frequent and can be collected in large quantities. P. semilanceata is perhaps most frequent in area's with a rainy climate [7] . This can explain why the fungus is so common along the coast.
P. semilanceata grows always among grass. It must be dependant on decaying grass debris. Its main habitats (see table  I ) are grassy fields, pastures, lawns, and grassy sides of tracks. Moderately grazed, old pastures and untrimmed lawns seem to be its most favorable growing places. It is often found in hummocks of Descbampsia caespitosa (L.) PB., a grass typical for uncultivated pastures with a high ground water level. It is never found directly on dung, and it is seldom on highly manured soil.
The season for P. semilanceata endures from the middle of A ugust to the middle of October. Its main season seems to be September (see table I ).
From Figure 1 we see that all reports of misuse of P. semtlanceata in Norway are from the coast or in the vicinity; i.e. in the areas of Norway where the mushroom seems to be most frequent. This is natural, since it is probably only in the coastal areas where the mushroom could be collected in large enough quantities for misuse.
The Norwegian P. semilanceata is a tiny mushroom. Figure 2 shows the weight frequencies of the dried mush- semilanceata showed a weight loss of 92 % after drying overnight at SO C C.
The psilocybin content varied considerably (see table I), but does not seem to be correlated with the geographical 10-cation of the mushroom. There must be other reasons for the variation of the psilocybin content. We suggest that the concentration of soluble nitrogen and phosphorus compounds in the soil may play an important role for the psilocybin content in the mushroom. On the other hand, there seems to be a correlation between the psilocybin content and the weight of the mushroom. Figure 3 shows the psilocybin content in percent plotted against the mushroom weight. From this figure it seems as the smaller mushrooms contain a higher tissue concentration of psilocybin than the larger ones. This is more clearly seen after dividing the mushrooms into increa- sing 20 mg weight groups and calculating the mean values within each group. The average tissue concentration decreases as the weight increases. Mushrooms weighing up to 20 mg had an average tissue concentration of 1.26 % whereas the ones weighing more than 60 mg had an average tissue concentration of 0.57 %.
However, within each group there was a large variation in psilocybin content.
The psilocybin content in mg is plotted against the mushroom weight in figure 4. Even if the tissue concentration in percent is higher in the smaller mushrooms than in the larger ones, figure 4 shows that the psilocybin content in mg is highest in the larger mushrooms. Psilocybin must therefore be produced during the growth. This is more clearly seen form the calculations of the mean values within the increasing 20 mg weight groups. The average content of psilocybin in mushrooms weighing up to 20 mg was 0.18 mg and the mushrooms weighing more than 60 mg had an average content of 0.46 mg psilocybin.
The content of psilocybin makes the Norwegian P. sernilanceata to a potent narcotic drug. The psilocybin level is uncommonly high (up to 2.0 %) since values reported for psilocybin in hallucinogenic mushrooms are usually below 1 % [8, 9] . North American P. semtlanceata is, however, reported to contain up to 1.5 % psilocybin and is considered to be the most potent North American species [10] . P. serntlanceata is also probably the most potent European species.
A medium oral dose of psilocybin is about 4-8 mg [9] . It produces psychic symptoms with effects on the mood and the e~vironmental contact [9] . Ingestion of ten to twenty dried 40 mg mushrooms with a I % psilocybin content should produce similar effects. However, because of the large variation in potency within individual mushrooms, identical dosages based on a weight basis or on the number of mushrooms ingested may produce a powerful hallucinogenic effect as well as almost no effect at all. Two cases of hospitalization due to overdose of P. sernilanceata have been reported in Norway.
Psilocybin is placed on the list of narcotic drugs. However, according to the Norwegian law Norwegian mushrooms containing psilocybin are not regarded as narcotic drugs.
